Some biochemical properties of the rapid adenosine uptake system in rat brain synaptosomes.
The rapid uptake of adenosine into rat brain cortical synaptosomes is mediated by a facilitated diffusion process. The carrier mediated uptake is sensitive to pH and temperature. The average Q10 value for the system is approximately 1.77 and the necessary activation energy (Ea) is estimated to be 8870 cal/mol. These values are essentially in agreement with values reported for adenosine uptake carriers of other tissues. Substrate specificity of the uptake system in the CNS demonstrates that nucleotides do not interact with the carrier until they have been hydrolyzed to nucleosides. Structural modification of the purine moiety at the "2" position did not have a profound effect on the ability of the molecule to serve as a substrate for the uptake system. Competitive inhibition by sulfhydryl reagents, p-chloromercuribenzoate, and N-ethylmaleimide on adenosine uptake suggests a direct involvement of sulfhydryl group(s) in the uptake mechanism. Other purines and pyrimidines also inhibit adenosine uptake, suggesting that a variety of nucleosides can interact with a common carrier system.